A mutagenic analysis of the E5 protein of human papillomavirus type 16 reveals that E5 binding to the vacuolar H+-ATPase is not sufficient for biological activity, using mammalian and yeast expression systems.
The E5 gene of human papillomavirus type 16 encodes a highly hydrophobic membrane protein previously shown to inhibit endosomal acidification, presumably by binding to the 16-kDa pore-forming subunit of the vacuolar H(+)-ATPase (v-ATPase). The role of this interaction in the disruption of v-ATPase activity was explored through extensive mutagenesis of E5 to identify residues that mediate binding to the 16-kDa subunit. Coimmunoprecipitations revealed that the hydrophobic span between residues 41 and 54 is primarily responsible for this interaction and can be replaced with random hydrophobic amino acids. Studies using mutated 16-kDa proteins indicated that the fourth transmembrane domain of the pore subunit mediates binding to E5. Analysis of the E5 mutants in a yeast expression system revealed that several mutants that retained the capacity to bind to the 16-kDa subunit in COS-1 cells failed to disrupt vacuolar acidification. These data argue that E5 binding to the pore subunit is not sufficient for the associated activity of disruption of v-ATPase function.